Bl National Synchrotron Light Source II

3 years of remote access at the 2 NSLS-1Il MX beamlines
focus on Automation

The Remote Experiments Showcase
Jean Jakoncic, AMX,FMX
Dec 16, 2020.
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.What made us compatible with remote access experiments

e Robotic sample mounting giving reliable sample exchange (<35 sec)

» Safe operation of the beamline (1 operator; safe transitions from state to state)
* Data collection via a single GUI: LSDC

* Automated experiments (crystal centering and data collection)
* Only ONE sample holder standard :Spine base in Unipuck

* Web access to data collection and processing: SynchWeb/ISPyB

* Automated data processing (pipelines)
 “Streamlined” shipping / receiving of the samples
* Automated data transfer using Globus

* Online material for “simple/common” data collection protocols (MX resources
page) To be augmented
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Life Science Data Collection GUI: IsdcGui : one interface
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Control Master Program Ready
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Gripper Temp:
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Sample Control | Energy Scan
Collection Parameters

Acquisition

Oscillation Start: 272.1

Oscillation Range:

Oscillation Width: 0.2 ExposureTime: 0.01

Total Exposure Time (s): Estimated Sample Lifetime (s): 16.89

Transmission (0.0-1.0): 0.050  SetPoint: 0.05 BeamSize: VOHO v
Energy (eV): 13475.20 SetPoint: 13475.0 Detector Dist. 200.00 SetPoint: 200.00
Sample Centering: Interactive hd Edge Resolution: 1.77
Protocol: standard '*' raster vector raster hd
- - Raster
Raster Step 20.0 ) Coarse Fine VFine Custom Spot Count |v
Evaluate By:
Vect Vect
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Data Location

Base Path: /GPFS/CENTRAL/xf17id2/PR-306525_Remote_29August2020

Data Prefix:

File Number Start: |1
(40 Char Limit) ile Number Stal

Data Path: /GPFS/CENTRAL/xf17id2/PR-306525_Remote_29Auqust2020/mx306525-1/D4/1/CDI-20_4/

« Display Data (Albula)

protocols
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Magl (= Mag2 Mag3 Mag4 Focus | + - | Light | + = Anneal | Time 0.5
Apply Changes

Center Save Select AlL 3-Click .

Clone Raster Request Loop s Center Centerings Center mashahck J O h n S kl n n e r

Edit Raster Params... Video Click Mode: c2c *) Raster Explore

Jun Aishima

-199.7 Cryostream Temp: None Ring(mA): 400 Beam Available Sample Not Exposed Governor Message: state SA

J/GPFS/CENTRAL/xf17id2/PR-306525_Remote_29August2020/mx306525-1/D4/1/CDI-20_4/D4_Raster_2269_data_000009.h5
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B Fully Automated Data Collection

2 protocols tested and offered to user groups: Auto Collect & Auto Raster
loop centering (~140 secs/sample) / crystal centering (~240 sec / sample)
Or 25 samples per hour (loop) / 15 samples per hour (crystal)

Tons of Data ; Fast file system required
Fast feedback required to achieve high
throughout

Needs: Better spot finder (dozor: done)
More protocols (vector) / Sorting / Strate

Automated ligand screening at AMX

o Pre-Set parameters / EDNA
o More protocols
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Automated Data Processing

[ (raster, edna, data reduction, dimple, phasin

T EGER oM ) (23 COmPUe - GPFS Storage SSD Buffer Dec 2020

(750 Hz 4M ROI) = W= = 2 hich +_t .

igh density nodes
AMX / FMX Fo————
x40 Gb/s | (RIS ", T, 16 CPUs
Fast buffer (NFS) ~ 790 cores 860 TB 20 TB/AMX 512 cores/1024 threads
Y, reduced day (4 TB) \_ 180 HDs 20 TB/FMX AMD (4 U total)

& OC (5 GHz WS) )

NSLS-Il Computing Facility (august 2018)

Scalable Storage and Processing Nodes: sustaining growth

(< N

SDCC
Globus EndPoint

Optimizing computing hardware and software (inhouse improvements):
3x time speed up for data reduction and ligand binding studies.
Data Reduction: from ~ 90 secs to 30 secs: fast_dp nslsii (H. Bernstein, D. Kreitler et al. et JJ)
_ . - _ Jupyter Hub
Dimple: from ~50 secs to 12 secs: dimple_nslsii (H. Bernstein et al. et JJ) Controls Compute Nodes

fast_ep_nslsii (E. Lazo et al. et JJ) \ Transfer to cloud services ?

Github: https://github.com/nsls-ii-mx

e @ NSLS-Il central facility: 23 nodes: ~ 720 cores (56 Gb/s IB to GPFS; 10 Gbs/ node to node)

e @ NSLS-Il central facility: 2 x 16 TB SSD fast buffer (NSDs) GPFS

Happily share compute resources when AMX and or FMX not in operation slurm (D. Hidas):

Accelerator Division, covid-19 (DOE), vina (CBMS work), radiation simulations, SAXs: feel free to reach out if you need access.
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* ESRF/DLS

Data Collections

R e N
* Monitor data processing T e o e

results (samples, data) i i O s i

Data Collections Ged Scans Fuli Collections Auto indegraled  Screenings Edge Scans MCA Spectra Pobot Actens Sample Achons Favourtes

* Willimplement more functions bbbt il sl e

X N OStar 2528
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Downstream Processing FastEP @8 £F @@ Dimple @ UELIF @
. - > ® b © 05-06-2018 00:13:12 - » MY-UNI-01_S/1/MY-UNI-01_5/MY-UNI-01_5_###8 cbf
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* ALS installing on MX and SAXs
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* Post Processing ?
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Overnight with limited support NSLS-IT AMX & FMX
. User Resources

B C E F G H ] I M N P Q R s
G & Fri L How-To and Manuals
: 15 Sat uo
o 16 Sun_ UO
D 17 Mon 5/0 GU 306108 V5 BAG305000-K W5
< 18 Tue O BAG 305036 DK  RA307462-Training-?) BAG 305069 W5  BAG305002 W5
19 Wed O BAG 305036 (end@noon) AS  RA 307474 (start@1lam AS  RA 307474 AS PR 306522 BA  BAG 304983 BA BAG 304983
20 Thur O RA 307474 AS PR 306519 EL PR 306519 BAG 305000-K, 1: WS  BAG 305043 W5
21 Fri (0] BAG 305987 n BAG 305041 )] WS PR 305587 MF PR 305587
22 Sat (0] BAG 305133 AS/V BAG 305044 AS/VS BAG 305990 WS RA 307474 MF RA 307474
23 S5un O GU 306108 EL RA 307474 untiln MF PR 306519 until 6 MF RA 307474
24 Mon O BAG 305000-DK/AS DK PR 305587 BA
25 Tue M Maintenance 6:00 am to 6:00 pm
26 Wed O BAG 305000-DK DK  BAG 305000 AS WS RA 307504-training - 2h/BAG 30500-QL - 4h
27 Thur O RA 307484 / PR 306525training PR 307505 AS BAG 305000-BA BA  RA 307504 WS RA 307504
28 Fri (o] PR 303851 AS/V PR 303851 AS PR 303851 AS BAG 305046 BA(M PR 305587 BA(MF) PR 305587
29 sat O [PR306525 __ |u ] BAG305007 WS BAG305007 WS
30 Sun O RA 307484 1 PR 303851(?) 1] RA 307474 MF  RA 307474 MF
31 Mon O RA 306558 AS/V PR 306519 AS PR 306519 AS BAG 305069 BA(W BAG 305013(?) MF Tools
Data processing tools
ONTH DATE WeekDay Operation AMX morning AMX afternoon AMX overnight FMX morning FMX afternoon FMX overnight
9am -3 pm 4 pm-10 pm 10pm-7am 9am -3 pm 4 pm-10 pm 10 pm - 7 am
1 Tue O BAG 305035 JK/VE BAG 305035 DK RA EOSDDD—AS-D BAG 305018 WS
2 Wed O BAG 305667 1J/EL BAG 305421 1 BAG 305421 BAG 305036 MF PR 305587 MF PR 305587
3 Thur  0/1/s
4 Fi_ (S
b Sat S
6 sun S User Extras - o
7 Mon S -
8 Tue 5/0 RA 307462(?) 1 RA307462(7) 1) BAG 305000-BA BA  BAG 305000-K, 1-4pm Ert Ewran S SE SA
9 Wed O BAG 305990 AS/V PR 306519 AS PR 303851 WS PR 303851 PR 303851
10 Thu O BAG 305046 AS/D RA 307466 AS  RA 307466 RA 306558 MF  BAG 304983 BAG 304983 Current Governor State: state DA
11 Fri (o] BAG 305018 VS/AS BA(M BAG 305000-BA

researchpd Open Photon Shutter

Robot

* Increased demand (academia and PR) OO ) [ e [
* More online documentations including videos rebra (Fiming

* Support from home (local contact discretion ~ 10 PM) :
* Special overnight manual with most common issues and steps for recovery N

* UserScreen functions on LSDC Stop Reboot Det 0C

Reset Zebra Reboot Zebra 10C

* FloCos trained to recover robot from collision (part of user training) I o
Beam
Sample Flux 2.061410E+11
ENERGY |scence  DROOKHAVEN 7 ox
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ocal Vs Remote

“w# Applications Menu - ] ALBULA

File

£ LSDC M jjakoncic@xf17id2-ws... | [jjakoncic@xf17id2-ws...

LSDC

QHD: 2560x1440

Collect | xRF Spectrum |

& DewarView

€ PriorityView

3

Mount Sample |

Unmount Sample |

Pause | Close Photon shutter'

Queue All Selected| 'deQueue All Selected|

User Screen... |

Empty Queue

Warmup Gripper I

Restart Server

I” Control Master

Program Busy

Sample Control | Energy Scan |

Collection Parameters

Acquisition

Oscillation Start:
Oscillation Width:

Oscillation Range: 180.0
ExposureTime:

I~ stills Total Exposure Time (s): Estimated Sample Lifetime (s): 3.35
Transmission (0.0-1.0): 0.251 SetPoint: 0.6 BeamSize: [VOHO x

Energy (eV): 1347530 SetPoint:

13475.00  Detector Dist. 250.00 SetPoint: 250.00
Edge Resolution:

Sample Centering:  [interactive |

Protocol: * standard  raster  vector [standard >

Vector Vector i N
Stat End Number of Wedges |1 Length(microns): Speed(microns/s):

IV AutoProcessing On [~ FastDP I~ FasteP [~ Dimple

—Data Location

Base Path:

JGPFS/CENTRAL/xf17id2/PR-306519_Remote_31August2020 B

Data Prefix: T
(40 Char Limit)

File Number Start:

Data Path:

I” Display Data (Albula)

Priority Edit << < > >>

Add Requests to Queue

SetStad Omega: 0.00  SetPoint [0.00 s - I +5

Apply Changes

Clone Raster Request

Center
Loop

Edit Raster Params...

| & Magl € Mag2 € Mag3 € Magd Focus + | - | tight +| - | Anneal |Time [o5
Save Select All 3-Click Hide

| | e Center | Snapshot | I gasters

| aster  © Define Center

Centerings
Video Click Mode: & c2c C Raster Explore € Defi

Gripper Temp:

File: [GPFS/CENTRAL/Xf17id2/RA-306558_Remote_31Ag2020/mx306558-2/mpro-EbS/4/SBC-007_8/mpro-EbS_Raster_3034_data_000007.hS

N cyostream Temp:  None Ring(mA): 399

IS s-rrle Not Exposed Governor Message:  state SE
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LSDC W jjskoncic@x{17id2-ws... | M ljjakoncic@xf17id2-ws.

Local Vs Remote

ations Menu * ™ ALBULA

e
Collect | x#F Spactrum |

& Dewarview € Priorityview

Mourt Somple | Unmount Sample

Paus: Close Phaton Shutter
Queue All Selected| deQueue All Selected Apply Changes

sample Control | Energy Scan |

Acquisition
Oscillation Start: _—— Oscillation Range:
Oscilation Width: — ExposureTime: |
sl &l Exposure Time (s). Estmated Sample Lifetime (s); 335

1 Ssetpoint: 06 Beamsize: [voro =]

Tansmission (0.0-1.0) 0251
Enargy (eV): 1347530 SetPork: 1347500 Detector Dist. 28000  SetPoint

Semple Cantering:  [iteractve < Edge Resolution:

Protocol: & standard C raster  vector

vector | vector , ngthimicr ed(microns/s)
i - Number of wedges [T Lengthimicrons) ‘Speed(micronsis)

¥ AutoProcessing On [~ Fastop I~ I~ Dimple

Data Location

Base Path JGPFSICENTRAL171d2/PR-306513_Remote_31August2020

File Number Start

I Display Data (Albuls)
Priortty Edit < 2 I E—
Add Raquests to Queus

Setstorf Omega: 000 setpant s o L= | s
@ wag  Magz © Mag3  Mags Focus +| - | Ught +] - | sest [rime [o5

Center . save Select Al 3-click Hide
User Screen. Empty Queue Clone Raster Request toon | oo | Ge | Gvetngs | Gamer | _Snassbot |7 iers
warmup Gripper Restart Server Edt Raster Params Video Click Mode: & C2C  Raster Explora c :

I Control Master  Program Ready

Fle:  [GPFS/CENTRALA17id2/RA- 306558 |

Goppar Temp: Aing(mAl

Rermote_31A02020/mx308558-2/mpro-Eb514/SBC-007_Bimpro-£b5,_ Raster_3034_data_000007 hs

cience

I v'c ot Exoosed Governor Massage:  state SE

UHD: 3840x2160

Keys Tools

Histogram

rover—y

# Pixels <BG: 7103166
BG < & Pixsls < FG: 2317895

® High Dynamic Range @ Grey Seale
© Heat @ Rainbow
W invert C

Pl 3D

£3 Show Resolution Rings

E3 Highlight Defecth
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Communications: training / beamtime

Staff to Staff: teams (various teams, meetings, video chats ...)
Staff to Staff during user beamtime: group SMS (works “well”)

User <-> Staffs: chat (amxnsls2, fmxnsls2...) + bnl.gov emails
All AMX staff have access to chat, all necessary files shared across beamlines (AMX/FMX)

For training of new users: video chat using a beamline iPod touch (wifi; teams ...)
zoom on staff laptops (remote connection to collect data etc ...)

All remote users are required to obtain a bnl domain account including bnl email
Could users use teams as well ?

All chats, email used for transferring data in Globus are stored in a spreadsheet shared between the 2 MX
beamlines. (future database)

We see significant increased throughput for returning users (“unprecedented number of samples”)
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Remarks & Acknowledgements

Large number of samples (expert PR user)
High throughput for ~ 1 A resolution of SARS-CoV-2 protein target:
100’s of very high resolution

testament that remote access can work and deliver near onsite experience

We do see decreased remote access performances (NX limitations / bandwidth)

e LS: AMX, FMX, LIX, CryoEM and all staff
* Herbert (HDRMX)

* Operations support

* ESH group
* ICT group DAMA/SDCC
. . .. SetStart Omega: 0.00 SetPoint |0.00 =5 < 90 > +5

* Sh d

S Ipplng a n ReceIVI ng 740 *) Magl Mag2 Mag3 Mag4 Focus | + - | Light | + - Anneal  Time 0.5

Center Save Select All 3-Click Hide
° Acce | e rato r Staff Loop Cleor Center Centerings Center FnapShot Rasters
Video Click Mode: c2c *) Raster Explore
Eﬁ”E”ﬁ'é”Y g(f:?ecr?c?ef “%%QQMH%QY Beam Available Sample Not Exposed Governor Message:  transition SA to SE .




